Problems associated with the formation and development of vortices in dissipative systems of interacting macroparticles are under discussion in various fields of science (plasma physics, molecular biophysics, hydrodynamics etc.). Dusty plasma provides a good experimental model for the study of vortices in these systems.
experimental model for the study of vortices in these systems.
The theoretical analysis and numerical simulation [1] [2] [3] have shown that in plasma with gradients of dust charge, various dust particle motions could be excited. The vertical vortices of dust particles were found to be rotating in inductively coupled plasma with an angular frequency of 0.2-1.5 sec -1 . Similar motion of dust structures was observed in striation region of a dc-discharge. There are two basic reasons which prevent the development of the dissipative instability in planar capacitive rf-discharges. The first is the homogeneity of plasma, and the second reason is concerned with the small number of observed layers of macroparticles and, accordingly with the small shift parameter
This explains the absence of experimental observations of vortex motion in the usual circumstances. Nevertheless, the formation of bulk dust clouds, for example, in microgravity, or the introduction of an extra electrode, leads to the convection of dust particles [4, 5] . Below, we analyse the conditions for generation of dust vortex motion which was observed in an rf-discharge plasma with the different auxiliary electrodes.
Experiments were carried out in argon (Ar) at the pressures in the range 
